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TITLE OF THE INVENTION 

HEAT RADIATION SHIELD COATING COMPOSITION 
BACKGROUND OF THE INVENTION 
FTF.TiD OF tttf T WENT I ON 

The present invention relates to a heat radiation 
shield coating composition which can be applied onto roofs 
and outsxde walls of architectural structures, vehicles, 
ships, plants, sheds, cattle stalls and the like. 
nv.sr.RlPTTnw OF pttt.atf.d ART 

Coatings are applied onto varrous structures, such as 
roofs of architectural structures, to impart various color 
appearances thereto. However, carbon black, a typical black 
pigm ent for use in productxon of various color hues, tends 
to absorb a solar energy. Thrs nature inevitably leads to 
elevation in temperature inside a structure having a coat 
formed from a carbon black containing composition, which 
impairs comfort of residential spaces and storage conditions 
of articles and also requires a huge energy consumption for 
air conditioning. 

In Japanese Patent Laying-Open Nos. Hei 1-12137! (1989) 
and Hei 1-261466 (1989), the use of various metal oxide or 
mixed metal oxide pigments is disclosed for solar radiation 
shield pigments. Still, the use of conventional carbon 
black is necessary to obtain a coating that exhibits a high 
level of blackness, resulting in the reduced heat radiatron 



shielding effect. Japanese Patent Laying-Open No. Hei 2- 
185572 (1990) proposes the use of a mixed oxide black 
pigment. This pigment however exhibits a solar radiation 
reflectance of below 8 % and thus its heat radiation 
shielding effect is limited. 

Japanese Patent Registration No. 2593968 and Japanese 
Patent Laying-Open No. Hei 05-293434 (1993, propose solar 
heat shield coating compositions colored in an achromatic 
black by blending chromatic pigments, such as red, orange, 
yellow, green, blue and purple pigments which exhibit high 
solar radiation reflectances in the ultraviolet and near 
infrared regions. However, prolonged use thereof likely 
results in problematic partial deterioration of those color 
pigments. This unbalances the initial color matching to 
cause a color change, which has been a problem. 
SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
heat radiation shield coating composition containing a black 
pigment, which can form a coating film having a superior 
heat radiation shielding capability. 

The heat radiation shield coating composition of the 
present invention contains a black pigment that exhibits a 
reflectance of not below 8.0 * relative to a solar radiation 
in the 780 - 2,100 nm wavelength region. 
, Preferably, the black pigment exhibits a reflectance of 



not exceeding 15 » to a radiation at any wavelength within 

th e 400 - 700 nm visible region. 

The black pigment may be a calcined pigment containing 

Fe 2 0 3 and also Cr 2 0 3 and/or Mn 2 0 3 in the total amount of 20 - 
100 % by weight. 

The heat radiation shield coating composition may 
contain the above-specif red black prgment in the amount of 
not below 0.1 % by weight. Preferably, the black pigment 
accounts for at least 0.5 S of the total weight of all 
pigments . 

The heat radiation shield coating composition may 
preferably contain, as a binder component, a polyester, 
acrylic, fluoro or chloro resrn. It may further contain a 
ruelamine resin and/or blocked isocyanate, when needed. A 
heat radiation shielding plate of this invention is a plate 
coated with the above-specified heat radiation shield 
coating composition. 

As stated above, the heat radiation shield coating 
composition of the present invention contains a black 
pigment that exhibits a reflectance of not below 8.0 % 
relative to a solar radiation in the 780 - 2,100 nm 
wavelength region. 

The black pigment for use in the heat radiation shield 
coating composition exhibits a reflectance of not below 8 %, 
preferably not below 15.0 %, relative to a solar radiatron. 



The solar radiation reflectance, as used herein, is 
described in JIS A 5759 and is defined therein as the solar 
radiation reflectance weighted by an intensity of a solar 
radiation at each wavelength in the 780 - 2,100 nm region. 
If the solar radiation reflectance is below 8.0 %, 
sufficient heat radiation shielding characteristics may not 
be obtained. Accordingly, in the case where a coating 
composition containing such a black pigment is utilized to 
provide coatings on roofs and outside walls of architectural 
0 structures, vehicles, ships, plants, sheds, cattle stalls 
and the like, such coatings may fail to achieve sufficient 
reduction of temperature inside those structures. 

The black pigment, as used herein, refers to a pigment 
that has a black - dark brown appearance. 
15 Preferably, the black pigment with the above-specified 

solar radiation reflectance is a calcined inorganic pigment 
which contains Fe 2 0 3 and also Cr 2 0 3 and/or Mn 2 0 3 in the total 
amount of 20 - 100 * by weight. Specifically, this calcined 
pigment is characterized as containing Fe 2 Cv as an essential 
20 ingredient, and also at least one of Cr 2 0 3 and Mn 2 0 3 . These 

ingredients are preferably contained in the calcined pigment 
in the total amount of 20 - 100 i by weight, more preferably 
of 30 - 100 % by weight. If the total amount is below 20 % 
by weight, the calcined pigment may exhibit an insufficient 
25 heat radiation shielding capability. 



The above-described calcined pigment is generally 
manufactured via calcination at a temperature of at least 
600 °C and the subsequent pulverization. 

The heat radiation shield coating composition of the 
present invention contaxns the black pigment as an essential 
component, but may further contain other color, body or 
bright pigment depending upon the color hue, end purpose and 
performance sought for the resulting coatrng. In such a 
case, the coating composition preferably contains the black 
pigment in the amount of at least 0.1 % by weight. If the 
amount is below 0.1 % by weight, it may fail to exhibit a 
sufficient heat radiation shielding performance. Also, the 
black Pigment preferably accounts for at least 
total weight of all prgment components. With the hrgher 
loading thereof, the resulting coating can exhibit the 
increased heat radiation shielding capability compared to 
conventional coatings of the same color hue. If the 
proportion by weight of the black pigment is reduced to 
below 0.5%, the resulting coating with the same hue may 
fail to exhibit a sufficient heat radiation shielding 
performance . 

As stated above, the heat radiation shield coating 
composition of the present invention may further contaxn 
other color pigment than the black prgment or other type of 
3 pigment such as a body or bright pigment. 
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The other color pigment is used to adjust a hue of a 
coating and may be an organic or inorganic color pigment. 
Examples of organrc color pigments include phthalocyanine, 
azo , condensed azo, anthraguinone, perlnone/perylene, 
indigo/thioindigo, isoindolinone, azomethineazo, dioxazine, 
q uinacridone, aniline black, triphenylmethane pigments and 
the like. Examples of inorganic color pignuts include 
titanium oxide, iron oxide, iron hydroxide, chrome oxide, 
calcined spinel pigments, lead chromate, chrome vermilion, 
iron blue pigments, aluminum powder, bronze powder and the 
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like 



Examples of body pigments include calcium carbonate, 
oarium sulfate, silicon oxide, aluminum hydroxide and the 
Uke. Other applicable body pigments include organic cross- 
linked particles and inorganic particles. 

Examples of bright pigments include a Mica pigment, an 
alMl - foil, a tin foil, a gold leaf, a stainless steel 
foil and a metal foil pigment such as of nickel, copper or 
the like. 

The type and for, of the heat radiation shield coating 
composition of the present invention is not particularly 
specified. Its type can be thermosetting, thermoplastic, 
ambient drying, ambient curable or radiation curable. It 
can be provided in a solvent-borne, water-borne, non-agueous 
emulsion, solvent-free or powder form. 

-6- 



# 



Th e coating composition of the present invention may 
also contain a binder cogent, e«>. of Which -lude 
ac rylic, alkyd, Popster, sU^-^mea polyester 

OT . Bodl£l . acrylic e P o X y, polycarbonate, silica e, 

wh en necessary, ^ coating composition may further 
contain . curing agent, examples of which include ammo 
Tel, such as a diamine resin - — ' resins ^ 
as is ocyanate and blocked isocyanate. £the 
The heat radiate shield coating composition of 

► oir, a filler consisting of 
present invention may further contain a 

-dditive a solvent and the like, when 
fine particles, an additive, 



needed 
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f the filler is not particularly specified. 
The type of the filler 
, , fillers include fine particles composed of Si0 2 , 

"r lVlike/ flMly divided fibrous or particulate 
9la %;l^:::r t he additive is not Particular, rifled. 

us eful additives are conventionally known in the art and 
le a flatting agent such as silica or 
include, for example, a flatti 

aluml na, ^oa.er, -eU, agent, a,,^ agen 
surface control agent, vi-coaity control agent, a^ers.ng 
agent, UV absorber, wax and the like. 



25 
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^ type of solvent generally Known to be useful for 
coatings can be used. Examples of solvents include aromatic 
hyd rocar b ons sue, as toluene, xylene, SOLVED 100 and 
SOLVESSO 150; esters suet, as ethyl acetate and butyl 
acetate,- Ketones such as methylethyl Ketone, methylisobutyl 
Ketone, cyclohexanone and isophorone; and water. The 
solvent used is suitably chosen fro™ those listed above on 
the basis of solubility, evaporation rate and safety 
considerations. The above-listed solvents may be used alone 
or in any combination thereof. 

The heat radiation shield coating composition contains 
the blacK pigment having the above-specified solar radiation 
reflectance under the consideration of a solar radiation 
intensity at each wavelength. It effectively reflects a 
near infrared radiation in the 780 - 2,100 nm wavelength 
reglo n, which constitutes a primary heat source of a solar 
radiation. The composition thus becomes particularly 
effective when used to form a solar radiation shield coating 

film. 4-k 

The following procedure can be utilized to prepare 
coating composition of the present invention. The above- 
d escribed blacK pigment is mixed in a pigment dispersing 
resin by means of a machinery generally used in the art to 
dlsp erse pigments, such as a roller mill, paint shaKer, pot 
5 Bill , disper or sand grinding mill, to prepare a pigment- 



^ The above-described binder, melamine resin 
dispersed paste. The aoove 

^ M oc« isocyanate, addrtive, solvent and others are 
the n added to the paste to prov.de a coating cc.poslt.on. 

various coating techn^es and equipments generally 
k nown in the art can he utrli.ed to apply the present 
coating composition, including dipping, pushing, a roller, 

w sorav an airless spray, a curtain 
a roll coater, an air spray, 

llke , for example. The coatrng technique may he surtahly 
chosen depending upon the end purpose or the suhstrate used. 
The heat radiation shielding plate of the present 

f the nresent invention. The coating 
coating composition of the present 

fUm termed thereon may he vane, in threes depending 
the type and end use of the coating exposition used, hut 
dry thiOcness generally in the range of 5 - 300 ,m. 
The ma terial type of a suhstrate to which the heat 
radiation shield coating composition of the present 
mention can he applied is not particularly limited 

4. to niastics, inorganics and tne 
20 include, for example, metals, plastics, 

4= mo t a ls include aluminum, iron, zinc 
like. Examples of metals mciu<a 

■ r. .i.t-Pd steel, stainless steel, 
plated steel, aluminum-zinc plated 

tin and the lilce. Examples of plastics include acrylics, 
vl „yl chloride, polycarbonates, ABS, polyethylene 

„„a ^hP like. Examples of 
25 terephthalate, polyolefms and the 
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ino rganrcs ce r »=s sue, as referred to in «S * 

5422 and A 5430, glass and the like. 

T ne above-listed su.st.ates may be surface treated to 

lmpa rt proved adherence or corrosron resrstance thereto. 

Eurther, an undercoat may be applied thereover. Stril 

the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Eigure 1 rs a g rap h string neat radiation shielding 
characteristics of respective coating films formed usrng the 
eoatrng compositions obtained rn Examples of tne present 
in vention and Comparative Examples; 

F1 gure 2 is a schemata vrew of tne apparatus used 
evaluate a heat radration shreldrng capability of each 

coating film; 

Figure 3 is a graph showing spectral reflectance 
profil es of the blacK pigments in Examples of the present 
invention and Comparative Examples; and 

Eigure 4 is a graph showing spectral reflectance 
profiles of eoatrng films formed using the eoatrng 

-, * <-vk= nresent invention 
composition obtained in Examples of the prese 

and Comparative Examples. 
DESCRIPTION OF THE PREFERRED EXAMPLES 

BLACJL^IGMENTS 
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^ were provided to use for the 
Th e following pigments were pr 
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black pigment. 

(1) Black Pigment A 

A calcined composite oxide pigment containing, by 
weight, 75 % of Fe 2 0 3 and 25 * of Cr 2 0 3 . 

(2) Black Pigment B 

A calcined composite oxide pigment containing, by 
weight, 40 % of Fe 2 0 3 and 60 % of Cr 2 0 3 . 

(3) Black Pigment C 

A calcined composite oK.de pigment containing, by 
weight, 80 % of Fe 2 0 3 and 20 % of Hnfi,. 

(4) Black Pigment D 

A calcined composite oxide pigment containing, by 
we.ght, 15% of Fe A , 25, of Cr 2 0 3 , !5 , of Mn 2 0. and 45 » 

of NiO. 

(5) Black Pigment E 

A calcined composite oxide pigment containing, by 

(6) Black Pigment F 

A calcined composite oxide pigment containing, by 
20 weight, 59 % of Cr 2 0 3 and 41 * of CuO. 

(7) Black Pigment G 

A calcined composite oxide pigment containing, by 
weight, 54 , of Fe,0„ 28 % of Mn0 2 and 18 % of CuO. 

(8) Black Pigment H 

A carbon black pigment ("Monarch 1300" designated in 
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tra de and factored by Cabot Co., 

mQ , slirPf i for each or trie 
A spectral reflectance was measured 

. f .^u,, each pigment was 
above -listed blacK pigments. Specifically, 

aoovc 9n _ 40 parts by 

whic h was subsequently subjected 

Seisa.usho spect.op.oto.etet (model nurf>er - 35 °°> " 

FigUr e 3 instates spectral reflectance pro.xl.-o* 
the prints A, D, E and H. - plants A and D e X hrbrt 
hlgh reflectances mthe 18 0 - 2 , 100 n m near infrared 
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region 



Based on the above-measured reflectances in the 7B0 - 
2 100 nra W a.elen g th re.ron, a solar radration reflectance , „ 
ch blac, P^ent was calculated accordin, to the procedure 
JIS A 5159 . Tte calculated solat radxatron 

described m JIS A 

reflectance of each pigment is as follows. 

Black Pigment A: 



Black Pigment B: 
Black Pigment C: 
Black Pigment D: 
Black Pigment E: 
Black Pigment F: 
Black Pigment G: 
Black Pigment H: 
2 5 EXAMPLE 1 



54 
48 % 
21 % 
20 % 
7 % 
6 % 
5 % 
1 % 
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107 parts by weight o£ methyl methacrylate-based 
acryllc res in ( nonvolatrle content of 2. ^ «° — by 
w ei g ht of the blac. p 19m ent A were chafed into a co.ta.net 
wh ere they were mixed undet station to homo g enity. The 
r esultin g mixture was then transferred into a paint sha.e 
wher ert was allowed to disperse for 2 hours. ^ P«t. ^ 
weig ht ot powedered polyvinylidene fluoride, 110 parts by 
„ei g ht of U» aforementioned acrylic resin and ,6 parts by 
ght or isophorone were added with agitatron to the above 
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dispersion to prepare a coating composite. 

ETiS^uatiim-OiJ-teSl-E^ 

A test prece was prepared according to the followmg 
procedure. The above-obtarned coating composition was 
appl ied onto a substrate, a 0.8 - thic, aluminum sheet, by 
a bar coater to a dry mm threes ot 20 ,m, and then 
dried at 250 «C for 2 mrnutes to form a coating frlm. 
E^iaaJ^oji^i^^aiiM-^ 

Th e coating film on the test piece was measured for 
Hunsell system dimensions usin 9 a Hunter, color difference 
met er manufactured by Suga Tester Co., Ltd. and for gloss 

reflectances were also measured to calculate a solar 
ration reflectance therefrom. The spectral reflectance 
25 measurements were carrred out usrng a Hrtachr Hodel U-3S00 

-13- 
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speedometer, wherern a h ig h-re £ lectance white coatm g 
composed primary of barium sulfate was used as a standard 

(reflectance of 100 %) . 

Based on the spectral reflectances such measured, a 
solar radiation reflectance of the coatrng film «as 

pigments. The measurement results are shown In Table 1. 

A test equipment 10 shown in rigure 2 was utilized to 
evaluate a heat radiation shielding capacity of the 
a£ orementioned test piece. Referring to Figure 2, the test 
pie ce 1 was fitted to a top of a polystyrene foam box 1 ,n 
such a way that its coating film faced upward. The test 
pl ece X was exposed to an incandescent lamp 2 located above 
the test piece 1. Temperature measurement was performed 
uslng thermosensors 3 and 4 respectively located below a 

recorder 5 was used to record the measured temperature. 

The incandescent lamp 2 was turned on by electricity 
supplied from a power source 6. 

The test piece 1 measured 320 mm x 230 mm in srze. 
used for the test box 1 was a polystyrene foam box which 
m easured 350 m, x 250 m, x 250 - in size and 30 „ m wall 
t hic,ness. The test prece 1 and the incandescent lamp 
5 were spaced apart by a distance 8 of 150 
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A Tabai-Espec Model RT-10 thermorecorder was used for 

the recede, 5. * Toshiba reflex lamp, RE U0V/200W, was 

U sed for the incandescent lamp 2. Testing was performed 

unde r a cal, condition within a thermostatic chafer 

, ,led at 20 °C. The temperature measurement results 
controlled ac ^. 

-i Table 1 shows the temperature when 
are shown in Figure 1- Table 

reached to saturation. 

EXAMPLES 2-4 

The procedure of Example 1 was followed, except that 
the blacK pigments specified in Table 1 were used, to 

n^ina each of these coating 
prepare coating compositions. Using 

^ FvaTTiDle 1 was followed to 
compositions, the procedure of Example 

evaluate a coating fil* formed on a test piece and a solar 
radiation shielding capability of the test piece. The 

h m in Table 1. The temperature measurement 
results are shown in Table 

results of Example 4 are shown in Figure 1. 
EXAMPLE 5 

The procedure of Example 4 was repeated to prepare a 
test piece and evaluate a coating film formed thereon. 
However, in the evaluation of solar radration shields 
capability, the test piece was exposed outdoor to a natural 

solar radiation instead of the incandescent lamp. The 

results are shown in Table 1. 

EXAMPLE 6 

= i ? 3 and 4 were prepared 
5 color coating compositions 1, 2, 3 ana 

-15- 



„ in Fvamnlp 1 by using titania 
in the similar manner as in Example 

(titaniu m dioxide,, £ errrc -alt ,lue and chrome 

tltana te veuow respectrvel,, -tead o £ us,,, - hl.c 
pr.ment The color coatrn, composite 1 to « « - 
mlxed w ith the hlac, coating com P osition o £ Example 
prepa re a g raV coating composite ^n, the - 0.. 

and c (chroma) - o.«. -ing this gra y co.ting ccposU- 

f „i i ffl j Pr i to evaluate a 
-p Fvamnle 1 was folioweu lu 
the procedure of Example 

shielding c^ilU, ot the t ..t P-ce. - ^ 
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EXAMPLE 7 , 

The color coatin, compositions i to 4 prepared rn 

Exa m P le 4 to prepare a b lue coatrn, composition - e 

fol lowin g Munsell system dimensions; H = 0.43PB, V = ~* 

and c = 0.B1. Using this biue coatin, composition, the 

h o£ Example 1 was followed to evaluate a coatrng 
procedure of Example , 

„ * test Piece and a solar radiation shielding 
film formed on a test piece 

capability of the test piece. 

EXAMPLE 8 . 

xhe color coating compositions i to 4 P re P ared xn 
Exa m P le S were mixed wrth the b lac k coating composition o £ 
-16- 
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EX am P le , to P^are a --o- coatmg ^ 

hOTing the following Munsell system dimensrons, 

V . 2M and C =6.01. Using thrs rust-colored coatrng 

^ FvamDle 1 was followed to 
^non the procedure of Lxampie 
composition, trie y ^-i-^ 

^ ^ a test piece and a solar 
evaluate a coating film formed on a test p 

radiation shielding capability of the test piece. 
EXAMPLES 9 

The procedure of sample 1 was followed, except that 
th e coatrng coition was applied onto a Z mc plated steel 

£ormed there on and a solar radration shield capa b rlrty 
the test piece. 
EXAMPLE 10 

nf Example 1 was followed, except that 
The procedure of bxampxe 

i • ^ rn a drv film thickness 
the coating composition was applied to dry 

, pqf DieC e and evaluate a coating 
of 80 urn, to prepare a test piece 

^ * solar radiation shielding 
film formed thereon and a solar 

capability of the test piece. 

EXAMPLE 11 . . np 

195 parts b y weight of a polyester resin <nonvolatrle 
con tent of « , »d 30 parts *y werght of the .lac, p^nt 
A were charged into a container where they were 
Citation to homogenity. T he resulting mixture was the 
tran sferred .nto a pa.nt sha.er where rt was disperse r 
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(no nvoiatile content of 70 *, and 83 parts b y - g ht of 
cyc iohe X anone were added wit. Ration to the above 
dlS per S1 on to prepare a coatrn, co.posttron. Usrn, thrs 
coin, coition, the procedure of ^ X «• « 
s to evaluate a coatin, m» — on a test piece an d a 

sola r rad iation shield capability of the test piece. 

EXAMPLE 12 

of Example H was followed, except that a 
The procedure of Example 

f la ttrn g a g ent (NI PSi L ^0 of Kippon SiUca Co.. Ltd . «. 
10 a dditronally added at a concentration of 5 wei g ht , to 
prepa re a coatin. coition. Usrn g this ooatm, 

Fvamule 1 was followed to 
,^r>n the procedure of Example 
composition, t«« f J nlar 

^aiuateacoatin.f^fo^onatestp.ecean.asoia, 

rad iatron shieldin, capability of the test piece. 
15 COMPARATIVE EXAMPLES 1-4 

Th e procedure of Example 1 was followed, except that 

spe crfie d in Table 2, to prepare coatin, edition*. 
Us in g each of these coatrn, coitions, the 
20 Exam ple i was followed to evaluate a coatrn, fi. ^ed on 
i a -r radiation shielding capability or 
a test piece and a solar radiatioi 

In Figure 1, the heat radiation shielding 
the test piece. In Figure 

■ nf the test piece of Comparative Example 

characteristics of the tesr p 



are shown. 
25 COMPARATIVE EXAMPLE 5 
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The precede o £ Bxa.ple X was followed, 
the type o£ the tolP15 - was changed fro, * to 

COMPARATIVE EXAMPLE 6 

The procedure of E xa mP Xe 6 was followed, except 
the b lac, coaU, co mP osrtron of Co mP aratrve E xa mP le 1 was 
u sed, to p re ,« a gra y coat. co.posrtron. »s , - 
9ray coatrng ccposrtron, the Pr o- re of EMmP 

Hnn film formed on a test piece 
followed to evaluate a coating film 

„^ a1 reflectance protiie ul 
piece. The spectral reus 

is shown in Figure 4. 

COMPARATIVE EXAMPLE 7 

The procedure of W !e 7 was followed, except 
th e b lac, coating position of Comparative E xa mP le 1 was 
used , to prepar e a b lue coat, co^rtron. ^ t 
0 b lue coating —tion, the P— «* — 

and a solar radiation shield capa.iUtv of the test 
piece • 

COMPARATIVE EXAMPLE 8 

of Example 8 was followed, except that 
5 The procedure of Example 
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it ion of Comparative Example 1 was 

„« ,„«« M>tin> „„„, 

this rust-culorea £orme d on 

le X was followed to evaluate a coating 

d a sola, nation sliding capability of 

a test piece and a solar 

the test piece. 

COH^X- ««« • £oUowedi except that 

The procedure of Example 

appued ; ; ; s ng hls ^ — - 

C ° mPOSlt ; ; l £ llowed to e— a coating 

° £ EMmP and a sola, nation sliding capability 

on a test piece and a so 

of the test piece. 
COMPARATIVE EXAMPLE 10 

COMPAQ followed, except that 

rof1nrP of Example 1 was roxx 
The procedure or FxamD le 1 was 

• Hon of Comparative Example 
the black coating composition 

- r:r- " ,..«.«.-•»•»»«'"» 

capability of the test piece. 
COMPARATIVE EXAMPLE 11 

-i Q n was followed, except 
The procedure of Example U 
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Using this coating 
exposition, the procedure ^ a ^ 

- £0 ™ ed0 rjtprece. 

radl atron shreldrn, ca P a b rlrty o £ the 

COMPARATIVE EXAMPLE 12 foll owed, 

- — ° f compa r;;; PS -0 D£ ^ — 

except that a fiattin, agent ,NIPS n Qf 5 

Ltd , was additionally added m a cohce 
C °" . d a coatrng composition. Using thrs 

— % ' to pr :r 0£ EX » P ie i «. — 

COatln9 ^ f rl .ormed on a test Piece and a 

^ evaluate a coating ^ 
soi ar radiatron shielding capacity 
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Fig ure 1 i. a graph, showing the temperature ptoses 
. t- nieces of Examples 1 and 4 and 

comparati rr: . - t — — 

saturation 

and reaches to saturate atter some time. 

, the back of the test piece ot Example 
temperature at the bacK 

«„«««. — . « ( t M , , ,„„ „,„ .„„ 

DieC e of Example 1 or 4 

, , nie ce of Comparative Example 1. 

. diffe rent test 

t:ii:» il~ »< - - ■» • • - 

^ . the 780 - 2,100 nm wavelength region. 

Also, the coatings inco p _ 
hig her solar radiation reflectance values m 

n ,th reqion than comparative coatings. 

either at the back of the substrate 
satu ratto n temperature - 

(test piece) or msr.e th (ln _ o( th e 

lower than with the use ot partlcu larly, 
coating f i« comparative Example test prec 
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this dlf£ e»ce ..tur.tlon te^atu.e ^ the - 
box tt e^ deP e ndlng the -or hue o th 

comSP o^ coatin, £ilm s a, d .eco.es L^. -ut ^ - 
....^^.e,^, InbUUdln9SS vl I esa 
houses OE MreMS e 5 , such ««-e pre*. 

hsta^a, -ect oh co^t o f a .ace, - 

alr - condltl o nlng e^c^c, an. sto^e o f a.^s X h 
been thU s co» £l -ea th a t the coaUn. ot Exa.pXes 

excellent heat o, so., r a diatl o, sh.e^ — 

A soecific composition of black 
Due to the inclusion of a speeir 

^ nresent invention 

pioment, the coating co-position of the prese 

:;; Pro ; ld e . ^ — — - — 

shielding capability. 
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